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(57) ABSTRACT

A syringe assembly having an exterior surface and defining a
chamber having a stopper disposed therein is disclosed. The
syringe assembly includes a plunger assembly having an
elongated plunger rod and a handle portion connected thereto,
the plunger rod including a depending leg and at least one
hinge connecting the depending leg with the handle portion.
The plunger rod is adapted to transition from a collapsed
position, in which at least a portion of the depending leg
extends along at least a portion of the exterior surface of a
syringe barrel, to an extended position in which at least a
portion of the depending leg engages the stopper. The at least
one hinge maintains the depending leg substantially parallel
to a longitudinal axis of the syringe barrel in both the col-
lapsed position and the extended position.
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SYRINGE HAVING A SQUEEZE-FIT
PLUNGER ROD

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to U.S. Provisional Appli-
cation Ser. No. 61/541,433 filed Sep. 30, 2011, the entire
disclosure of which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a syringe assembly adapted
for dispensing and delivery of a fluid. More particularly, the
present invention is directed to a pre-filled syringe assembly
having a transitionable plunger rod for reducing the overall
dimension of the syringe assembly in the collapsed position.

2. Description of Related Art

Syringe assemblies, and in particular hypodermic syringes,
are well known in the medical field for dispensing fluids, such
as medication. A conventional syringe typically includes a
syringe barrel with an opening at one end and a plunger
mechanism disposed through the other end. The plunger
mechanism typically includes a plunger rod extending
through the barrel, with a plunger head or stopper at the end of
the plunger rod within the barrel, and with a finger flange at
the other end of the plunger rod extending out of the barrel. In
use, the plunger rod is retracted through the syringe barrel to
aspirate or fill the syringe barrel with a fluid, such as a medi-
cation, with the plunger rod extending out from the rear end of
the syringe barrel. For delivery of the medication to a patient,
the opening of the syringe barrel is adapted for fluid commu-
nication with a patient, such as through a hypodermic needle
fitted at the front end of the syringe barrel or through a
luer-type fitting extending from the front end of the syringe
barrel for attachment with a fluid line of a patient. Upon
depressing of the plunger rod, the plunger rod and stopper
travel through the syringe barrel, thereby forcing the contents
of the syringe out through the opening at the front end for
delivery to the patient. Such an operation is well known in the
medical field, and medical practitioners have become well
accustomed to the use of such common fluid delivery proce-
dures through standard syringes.

Conventional syringes are well known to be used in con-
nection with a vial of a medication, wherein the user draws the
fluid into the syringe immediately priorto injection and deliv-
ery of the fluid to the patient. Oftentimes, hypodermic
syringes may be packaged as “pre-filled” devices, wherein
the syringe is pre-filled with medication prior to being pack-
aged and delivered to the end user. In this manner, there is no
need for the user to fill the device prior to injection, thereby
saving time for the end user and maintaining consistent vol-
umes for delivery.

Packaging of such pre-filled syringes, however, tends to be
bulky. A pre-filled syringe is typically packaged with the
opening at the front end of the barrel including a separate cap
thereover and with the plunger rod retracted out of the back
end of the syringe barrel, with the fluid pre-filled within the
syringe barrel. Such packaging creates an elongated package
that can be awkward for shipping and storage.

Pre-filled syringes and pre-filled metered dose syringes are
often filled with narcotics or other drugs at a production
facility, packaged, and then shipped to a medical facility.
Once at the facility, these syringes are often placed in con-
trolled storage and/or locked cabinets to reduce theft of the
syringes themselves and/or theft of the contents of these
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syringes. The space within these controlled storage locations
is often limited, thus there is a need for a syringe assembly
that has a smaller packaging footprint, to reduce the storage
space required for containing the syringe. A smaller packag-
ing footprint is also beneficial for end users who may carry the
syringe with them in a pocket, purse or the like. It is also
desirable to produce syringes that are uniform in terms of an
outer surface shape to allow for stacking of these syringes
within the storage cabinet.

Typical pre-filled hypodermic syringes have elongated
plunger rods extending from beyond the proximal end of a
syringe barrel to move the stopper through an injection cycle
within the syringe barrel by linear actuation of the elongated
plunger rod. This arrangement increases the length of the
packaged syringe assembly, which increases costs associated
with packaging the pre-filled syringe and takes up additional
storage space.

SUMMARY OF THE INVENTION

Accordingly, there is a general need for a hypodermic
syringe that has a reduced length and reduced packaging
space when the syringe barrel is filled with a liquid medica-
tion prior to injection.

In accordance with an embodiment of the present inven-
tion, a syringe assembly includes a syringe barrel having a
firstend, a second end, and a sidewall extending therebetween
having an exterior surface and an interior surface defining a
chamber. The syringe assembly also includes a stopper dis-
posed within the chamber of the syringe barrel and a plunger
assembly. The plunger assembly includes an elongated
plunger rod and a handle portion connected thereto, the
plunger rod comprising a depending leg and at least one hinge
connecting the depending leg with the handle portion. The
plunger rod is adapted to transition from a collapsed position,
in which at least a portion of the depending leg extends along
at least a portion of the exterior surface of the syringe barrel,
to an extended position in which at least a portion of the
depending leg engages the stopper. At least one hinge main-
tains the leg portion substantially parallel to a longitudinal
axis of the syringe barrel in both the collapsed position and
the extended position.

In certain configurations, the syringe assembly includes a
plurality of plunger rods connected to the handle assembly.
Each of the plurality of plunger rods may include a depending
leg and a hinge connecting the depending leg to the handle
portion. In certain configurations, the plunger assembly may
include a first plunger rod having a first depending leg con-
nected to the handle portion by a first hinge, and a second
plunger rod including a second depending leg connected to
the handle portion by a second hinge. In this configuration,
the first and second hinges maintain the first and second
depending legs substantially parallel to each other in both the
collapsed and the extended positions.

The stopper of the syringe assembly may also include an
adapter having a plunger rod engagement for engaging at
least a portion of the at least one depending leg in the extended
position. The plunger rod may also include a distal end having
an adapter engagement for engaging at least a portion of a
stopper adapter coupled to the stopper in the extended posi-
tion. Optionally, the stopper may include a stopper adapter
having a protrusion, and the plunger rod may define a recess
within a distal end thereof adapted to receive a portion of the
protrusion therein in the extended position.

The syringe assembly may include a second plunger rod
defining a second recess within the distal end thereof adapted
to receive a portion of the protrusion therein in the extended
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position. The second plunger rod may be connected to the
handle portion, and the second plunger rod may include a
second depending leg and a second hinge connecting the
second depending leg to the handle portion. The plunger rod
and the second plunger rod may be isolated from each other in
the collapsed position, and the plunger rod and the second
plunger rod may engage each other in the extended position.
The plunger rod may define a recess therein at a proximal end,
and the second plunger rod may define a second recess therein
ataproximal end, with the recess and second recess surround-
ing at least a portion of a stopper adapter coupled to the
stopper in the extended position.

In certain configurations, the syringe assembly may
include an outwardly extending flange disposed about a por-
tion of the exterior surface of the sidewall of the syringe
barrel. A portion of the plunger assembly may contact the
outwardly extending flange in the collapsed position. The
plunger rod may have a distal end and the plunger assembly
may include a collar member extending from the handle. The
syringe assembly may also include a second plunger rod
including a second depending leg having a proximal end and
a distal end, and a second hinge connecting the second
depending leg to the handle portion at the proximal end,
wherein the distal end of the second plunger rod is engaged
with a portion of the stopper within the collar member in the
extended position. The plunger rod and the second plunger
rod may be oriented on substantially opposite sides of the
collar member. The plunger rod and second plunger rod may
deflect into the collar member in the extended position.

In another embodiment of the present invention, a syringe
assembly includes a syringe barrel having a first end, a second
end, and a sidewall extending therebetween having an exte-
rior surface and an interior surface defining a chamber. The
syringe assembly also includes a stopper including a stopper
adapter having an engagement, with the stopper disposed
within the chamber of the syringe barrel. The syringe assem-
bly also includes a plunger assembly. The plunger assembly
includes a handle portion, a first elongated plunger rod
including a first depending leg and a first hinge connecting the
first depending leg to the handle portion, and a second elon-
gate plunger rod including a second depending leg and a
second hinge connecting the second depending leg to the
handle portion. The plunger assembly is adapted to transition
from a collapsed position, in which at least a portion of the
first depending leg and at least a portion of the second depend-
ing leg extend along at least a portion of the exterior surface
of'the syringe barrel, to an extended position in which at least
aportion of the first depending leg and at least a portion of the
second depending leg surround the engagement of the stop-
per.

In certain configurations, the first depending leg defines a
first recess therein and the second depending leg defines a
second recess therein. The engagement may be received
within the first recess and the second recess in the extended
position. The first plunger rod may have a distal end and the
second plunger rod may have a distal end. The plunger assem-
bly may also include a collar member engaged with the distal
end of the first plunger rod and the distal end of the second
plunger rod, with the collar member disposed about the exte-
rior surface of the syringe barrel in the collapsed position.

In yet another embodiment of the present invention, a
syringe assembly includes a syringe barrel having a first end,
a second end, and a sidewall extending therebetween having
an exterior surface and an interior surface defining a chamber.
The syringe assembly also includes a stopper disposed within
the chamber of the syringe barrel, and a plunger assembly.
The plunger assembly includes an elongated plunger rod and
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ahandle portion connected thereto. The plunger rod includes
adepending leg and at least one hinge connecting the depend-
ing leg with the handle portion, with the depending leg having
an inner surface substantially corresponding to the exterior
surface of the syringe barrel. The plunger rod is adapted to
transition from a collapsed position, in which at least a por-
tion of the depending leg extends along at least a portion of the
exterior surface of the syringe barrel, to an extended position
in which at least a portion of the depending leg engages the
stoppetr.

Further details and advantages of the invention will
become clear upon reading the following detailed description
in conjunction with the accompanying drawing figures,
wherein like parts are designated with like reference numerals
throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is an exploded perspective view of a syringe assem-
bly in accordance with an embodiment of the present inven-
tion.

FIG. 2is aperspective view of the syringe assembly of F1G.
1 ina first pre-use position in accordance with an embodiment
of the present invention.

FIG. 3 is a right side view of the syringe assembly of FIG.
2 in accordance with an embodiment of the present invention.

FIG. 4 is a left side view of the syringe assembly of FIG. 2
in accordance with an embodiment of the present invention.

FIG. 5 is a top view of the syringe assembly of FIG. 2 in
accordance with an embodiment of the present invention.

FIG. 6 is a bottom view of the syringe assembly of FIG. 2
in accordance with an embodiment of the present invention.

FIG. 7 is a cross-sectional view of the syringe assembly of
FIG. 2 taken along line 7-7 of FIG. 6 in accordance with an
embodiment of the present invention.

FIG. 8 is a front view of the syringe assembly of FIG. 1
having the cap removed therefrom in accordance with an
embodiment of the present invention.

FIG. 9 is a front view of the syringe assembly of FIG. 2 in
accordance with an embodiment of the present invention.

FIG. 10 is a perspective view of the syringe assembly of
FIG. 1 in a second ready-to-use position in accordance with
an embodiment of the present invention.

FIG. 11 is aright side view of the syringe assembly of FI1G.
10 in accordance with an embodiment of the present inven-
tion.

FIG. 12 is a top view of the syringe assembly of FIG. 10 in
accordance with an embodiment of the present invention.

FIG. 13 is a left side view of the syringe assembly of FIG.
10 in accordance with an embodiment of the present inven-
tion.

FIG. 14 is abottom view of the syringe assembly of FIG. 10
in accordance with an embodiment of the present invention.

FIG. 15 is across-sectional view of the syringe assembly of
FIG. 10 taken along line 15-15 of FIG. 14 in accordance with
an embodiment of the present invention.

FIG. 16 is a perspective view of the syringe assembly of
FIG. 1 in a pre-use position having a tamper evident band
associated therewith in accordance with an embodiment of
the present invention.

FIG. 17 is a perspective view of the syringe assembly of
FIG. 16 having the plunger assembly removed therefrom in
accordance with an embodiment of the present invention.

FIG. 18 is a partial perspective view of the plunger assem-
bly and a plunger adapter of the syringe assembly of FIG. 16
in accordance with an embodiment of the present invention.
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FIG. 19 is a perspective view of the syringe assembly of
FIG. 16 having the plunger assembly engaged with a portion
of'the stopper in the ready-to-use position in accordance with
an embodiment of the present invention.

FIG. 20 is a perspective view of the syringe assembly of
FIG. 16 in the used position in accordance with an embodi-
ment of the present invention.

FIG. 21 is a perspective view of the syringe assembly in a
first pre-use position in accordance with an embodiment of
the present invention.

FIG. 22 is a right side view of the syringe assembly of FIG.
21 in accordance with an embodiment of the present inven-
tion.

FIG. 23 isabottom view of the syringe assembly of F1G. 21
in accordance with an embodiment of the present invention.

FIG. 24 is a cross-sectional view of the syringe assembly of
FIG. 21 taken along line 24-24 of FIG. 23 in accordance with
an embodiment of the present invention.

FIG. 25 is a perspective view of the syringe assembly of
FIG. 21 in an extended ready-to-use position in accordance
with an embodiment of the present invention.

FIG. 26 is a right side view of the syringe assembly of FIG.
25 in accordance with an embodiment of the present inven-
tion.

FIG. 27 is a left side view of the syringe assembly of FIG.
25 in accordance with an embodiment of the present inven-
tion.

FIG. 28 is abottom view of the syringe assembly of F1G. 25
in accordance with an embodiment of the present invention.

FIG. 29 is a cross-sectional view of the syringe assembly of
FIG. 25 taken along line 29-29 of FIG. 28 in accordance with
an embodiment of the present invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

For purposes of the description hereinafter, spatial orien-
tation terms, if used, shall relate to the referenced embodi-
ment as it is oriented in the accompanying drawing figures or
otherwise described in the following detailed description.
However, it is to be understood that the embodiments
described hereinafter may assume many alternative varia-
tions and embodiments. It is also to be understood that the
specific devices illustrated in the accompanying drawing fig-
ures and described herein are simply exemplary and should
not be considered as limiting.

Referring to FIGS. 1-15, a syringe assembly, generally
indicated as 10, adapted for the dispensing and delivery of a
fluid is shown. Syringe assembly 10 is intended for use for
injection or infusion of fluid, such as a medication, directly
into a patient, and is generally shown and described for pur-
poses of the present description as a hypodermic syringe.
Syringe assembly 10 is contemplated for use in connection
with a needle such as by connecting syringe assembly 10 to a
separate needle assembly (not shown), or alternatively for
connection with a separate intravenous (IV) connection
assembly (not shown).

The syringe assembly 10 includes a syringe barrel 20 hav-
ing a first or distal end 25 and a second or proximal end 23,
with a sidewall 21 extending therebetween and defining an
interior chamber 22 of the syringe barrel 20. Syringe barrel 20
has an interior surface 80 and an exterior surface 82. The
syringe barrel 20 may be in the general form of an elongated
cylindrical barrel, as is known in the art for the general shape
of'a hypodermic syringe, although other forms for containing
a fluid for delivery are also contemplated by the present
invention. The syringe barrel 20 may be formed of glass, or
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may be injection molded from thermoplastic material such as
polypropylene and polyethylene according to techniques
known to those of ordinary skill in the art, though it is to be
appreciated that the syringe barrel 20 may be made from other
suitable materials and according to other applicable tech-
niques. In certain configurations, the syringe barrel 20 may
include an outwardly extending flange 24 about at least a
portion of the proximal end 23. The flange 24 may be config-
ured for easy grasping by a medical practitioner, as will be
discussed herein.

The syringe barrel 20 may include markings, such as
graduations on the sidewall 21 thereof, for providing an indi-
cation as to the level or amount of fluid contained within the
syringe barrel 20. Such markings may be provided on the
external wall, the internal wall, or integrally formed or oth-
erwise within the wall of syringe barrel 20. Alternatively, orin
addition thereto, the markings may provide a description of
the contents of the syringe, or other identifying information,
as may be known in the art.

The first or distal end 25 of syringe barrel 20 includes an
outlet opening 26 which may have a profile adapted for
engagement with a separate dispensing device, such as a
needle assembly or IV connection assembly. In one embodi-
ment, the first or distal end 25 may include a generally tapered
Iuer connection 36 for engagement with an optional separate
tapered luer structure (not shown), as is generally known. The
outlet opening 26 of the syringe barrel 20 is provided in fluid
communication with the chamber 22 and may be adapted to
communicate with a needle cannula (not shown). A tip cap 29
including a plug 27 for sealing the outlet opening 26 may be
provided over the outlet opening 26 in the initial pre-use
position to maintain the sterility of the contents of the cham-
ber 22. A secondary protective cover 28 may also be provided
over the distal end 25 of the syringe barrel 20 providing a
secondary cover for the outlet opening 26.

An outwardly extending flange 24 may also be provided
about a portion of the sidewall 21 of the syringe barrel 20 to
assist a medical practitioner in the handling of the syringe
assembly 10. The outwardly extending flange 24 may extend
radially outward from the exterior surface of the sidewall 21
of the syringe barrel 20 about a portion of the sidewall 21,
such as about the proximal end 23. In one embodiment, the
outwardly extending flange may include at least one recess 70
disposed within the flange 24. In another embodiment, the
outwardly extending flange may include a plurality of
recesses 70 disposed within the flange 24, such as a pair of
recesses 70 disposed on substantially opposing sides of the
outwardly extending flange 24 about the syringe barrel 20.

Referring again to FIGS. 1-15, a stopper 40 is slideably
disposed within the chamber 22 of the syringe barrel 20. In an
initial, pre-use position; as shown in FIGS. 2-9, the stopper 40
is positioned within the chamber 22 of the syringe barrel 20 at
a position adjacent to the second or proximal end 23 of the
syringe barrel 20. The stopper 40 includes a proximal surface
41, a distal surface 42, and a peripheral surface 43 extending
between the proximal 41 and distal 42 surfaces. The periph-
eral surface 43 of the stopper 40 includes one or more sealing
surfaces for sealingly engaging the interior of the sidewall 21
of the syringe barrel 20 so as to form a substantially fluid-
impervious seal within the chamber 22.

An adapter 35 is coupled to stopper 40 via an engagement
of a stopper engaging portion 37 of the adapter 35 and a
corresponding adapter engaging portion 71 of the stopper 40.
In one embodiment, the adapter 35 and the adapter engaging
portion 71 each include corresponding threads for engage-
ment therebetween. In a further embodiment, the stopper
engaging portion 37 of the adapter 35 is provided adjacent a
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distal end 39 of the adapter, and the adapter engaging portion
71 of the stopper 40 is provided adjacent the proximal surface
41 of the stopper 40. In one embodiment, the adapter 35 and
the stopper 40 are co-formed such that the stopper 40 includes
the adapter 35. The adapter 35 includes a plunger rod engage-
ment 44 extending from a proximal end 38 of the adapter 35.

The syringe assembly 10 also includes a plunger assembly
31. The plunger assembly 31 includes an elongated plunger
rod 72 and a handle portion 32 connected thereto. In one
embodiment, the plunger rod 72 extends substantially per-
pendicular to the handle portion 32. The plunger rod 72
includes a depending leg 33 and at least one hinge 46 con-
necting the depending leg 33 with the handle portion 32. In
one embodiment, the depending leg 33 may be formed of a
substantially rigid material and the hinge 46 may be formed of
asubstantially bendable material. In another embodiment, the
depending leg 33 and the hinge 46 may be formed of the same
material but have different treatment processes applied
thereto to impart substantially rigid properties to the depend-
ing leg 33 and substantially flexible properties to the hinge 46.
In a further embodiment, the hinge 46 may be a living hinge
or a mechanical hinge affixed to the depending leg 33. In still
a further configuration, the hinge 46 may connect the depend-
ing leg 33 to an intermediary member connected to a portion
of the handle portion 32.

In a further configuration, as shown in FIG. 1, the plunger
assembly 31 may include a plurality of elongate plunger rods
72, 72A connected to the handle portion 32. In this configu-
ration, the plurality of elongated plunger rods 72, 72A may
eachinclude a depending leg 33 and a hinge 46 connecting the
depending leg 33 to the handle portion 32. In one embodi-
ment, the plunger assembly 31 includes the pair of elongated
plunger rods 72, 72A disposed on substantially opposing
sides of the handle portion 32. In another configuration, the
pair of elongated plunger rods 72, 72A are disposed on oppos-
ing sides of a longitudinal axis L. of the syringe assembly 10,
as shown in FIG. 1. The elongated plunger rod 72 may include
adistal end 60 having an interior surface 73, as shown in FIG.
18, including an adapter engagement 34, as will be described
herein.

The plunger assembly 31 is adapted such that the elongated
plunger rod 72 may transition from a first collapsed position,
in which at least a portion of the depending leg 33 extends
along at least a portion of the exterior surface 82 of the syringe
barrel 20, as shown in FIGS. 2-9, to a second extended posi-
tion in which at least a portion of the depending leg 33
engages the stopper 40 and/or stopper adapter 35, as shown in
FIGS. 10-15. In the initial position, the plunger assembly 31
is disposed about the exterior surface 82 of the syringe barrel
20. In one configuration, the hinge 46 maintains the depend-
ing leg 33 substantially parallel to the longitudinal axis L., of
the syringe barrel 20, as shown in FIG. 3, in the initial col-
lapsed position. In a further configuration, the plunger assem-
bly 31 includes a pair of elongated plunger rods 72, 72A,
wherein each of hinges 46, 46 A maintain a respective leg 33,
33 A substantially parallel to the longitudinal axis L, of the
syringe barrel 20, as shown in FIG. 3, in the initial collapsed
position.

In the second, extended position, as shown in FIGS. 10-15,
the plunger assembly 31 is configured such that the elongated
plunger rod 72 engages a portion of the stopper 40 and/or the
stopper adapter 35. In one configuration, as shown specifi-
cally in FIG. 11, the hinge 46 maintains the depending leg 33
substantially parallel to the longitudinal axis L., ofthe syringe
barrel 20 in the extended position. In one configuration, a pair
of elongated plunger rods 72, 72A engage a portion of the
stopper 40 and/or the stopper adapter 35 in the elongated
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position. As specifically shown in FIG. 11, each hinge 46,
46A maintains the respective depending leg 33, 33 A substan-
tially parallel to the longitudinal axis [, of the syringe barrel
20 in the extended position. In a further configuration, each
hinge 46, 46 A maintains each respective leg 33, 33 A substan-
tially parallel to each other in both the collapsed position, as
shown in FIG. 3, and the extended position, as shown in FIG.
11.

As shown specifically in FIG. 3, in the initial position, each
of'the plunger rods 72, 72 A are isolated from each other in the
collapsed position. As shown specifically in FIG. 11, each of
the plunger rods 72, 72A engage each other in the extended
position along a union surface 11 of the depending legs 33,
33A. Particular reference is now made to FIG. 6 in which
locking tabs 66 may engage an indentation or cut-out 68 in the
outwardly extending flange 24 in the collapsed position,
shown in FIG. 6, to prevent premature disengagement of the
plunger rod 72 from the collapsed position to the extended
position.

In use, a medical practitioner will transition the syringe
assembly 10 from the initial collapsed position, as shown in
FIG. 16, to an intermediate position, as shown in FIG. 17-18,
in which the plunger assembly 31 is removed from engage-
ment over at least a portion of the syringe barrel 20. In the
initial position, the syringe assembly 10 may include a tamper
evident band 50 disposed over a portion of the plunger assem-
bly 31. The tamper evident band 50 may provide a further
sealing mechanism to maintain the sterility of the interior of
the syringe assembly 10, such as to maintain the sterility of
the chamber 22 prior to use. The tamper evident band 50 may
be formed of any material suitable to provide a sufficient seal
over a portion of the plunger assembly 31 disposed over the
syringe barrel 20. Tamper evident band 50 is formed of a
breakable material that may not be reattached over the syringe
assembly 10 once access to the interior of syringe assembly
10 has been initiated. A medical practitioner may remove the
tamper evident band 50 by applying a force in the direction of
arrow 51, as shown in FIG. 16.

Once the tamper evident band 50 has been removed from
the syringe assembly 10, the medical practitioner may
advance the plunger assembly in the proximal direction by
applying a force to the handle portion 32 in the direction of
arrow 52, as shown in FIG. 17. In one configuration, the
plunger assembly 31 is loosely provided over the exterior
surface 82 of the syringe barrel 20 and the hinge 46 applies no
biasing force to the depending leg 33 in the compressed
position. In order for a medical practitioner to initiate transi-
tion of the syringe assembly 10 from the collapsed position,
as shown in FIG. 16, to the extended ready-to-use position, as
shown in FIG. 19, the medical practitioner applies a compres-
sive force to the plunger rod 72 in the direction of arrows 53,
as shown in FIG. 19. In a further configuration, the medical
practitioner may apply a compressive force to both plunger
rods 72, 72A in the direction of arrows 53, as shown in FIG.
19.

In one configuration, the plunger rod 72 is advanced proxi-
mally over the exterior surface 82 of the syringe barrel 20
such that the hinge 46 biases the depending leg 33 against the
exterior surface 82 of the syringe barrel 20 to maintain the
plunger rod 72 in an orientation substantially parallel to the
longitudinal axis L, of the syringe barrel 20. In another con-
figuration, both plunger rods 72, 72A are advanced proxi-
mally over the exterior surface 82 of the syringe barrel 20
such that both hinges 46, 46 A bias the corresponding depend-
ing legs 33, 33 A against the exterior surface 82 of the syringe
barrel 20 to maintain the plunger rods 72, 72A in an orienta-
tion substantially parallel to the longitudinal axis [, of the
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syringe barrel 20. Transition of the syringe assembly 10 from
the collapsed position, shown in FIG. 16, to the extended
position in which a portion of the plunger rod 72 engages a
portion of the stopper 40 and/or adapter 35, shown in FIG. 19,
occurs automatically in this configuration. Hinges 46, 46A
immediately transition the plunger rods 72, 72A to encom-
pass a portion of the stopper 40 and/or adapter 35 once the
bias of the depending leg 33, 33 A against the syringe barrel 20
is removed by the proximal advancement of the plunger rods
72, T2A, in the direction of arrow 52 of FIG. 17, out of
engagement with the syringe barrel 20. In one configuration,
hinges 46 may be adapted to hinge inwardly along a hinge line
99, shown in FIG. 18, thereby transitioning the plunger rod 72
from a position along the exterior surface 82 of the syringe
barrel 20 to a position wherein the plunger rod 72 may be
advanced within the chamber 22 of the syringe barrel 20. In
still a further embodiment, the plunger rods 72, 72A may be
withdrawn over the syringe barrel 20 in the proximal direc-
tion through recesses 70 defined within the outwardly extend-
ing flange 24.

With specific reference to FIG. 18, the stopper 40 and/or
stopper adapter 35 may include a plunger rod engagement 44,
such as a protrusion 89, extending from a proximal surface 38
of the stopper adapter. Protrusion 89 may include an annular
recess 48 disposed within a top surface 83. Protrusion 89 may
also define a notch portion 85 extending about a neck portion
87, and may be disposed between the proximal surface 41 of
the stopper 40 and/or stopper adapter 35 and the plunger rod
engagement 44.

The plunger rod 72 may also include an adapter engage-
ment 34. In one configuration, the adapter engagement 34 is
disposed adjacent the distal end 60 of the plunger rod 72. In a
further configuration, the adapter engagement 34 is disposed
on an interior surface 73 of the distal end 60. In still a further
configuration, the adapter engagement 34 includes a first
protruding band 91 engaged with the plunger rod 72 at a first
location and a second protruding band 93 engaged with the
plunger rod 72 at a second location with a recess 95 defined
therebetween. In a further embodiment, a pair of plunger rods
72, 72A each include identical corresponding first protruding
bands 91, second protruding bands 93, and recesses 95
defined therebetween.

In the extended position, as shown in FIG. 19, the adapter
engagement 34, as shown in FIG. 18, of the plunger rod 72
engages at least a portion of the stopper adapter 35 and/or
stopper 40. In one configuration, the recess 95 of the plunger
rod 72 is adapted to receive a portion of the protrusion 89
therein, such that the first protruding band 91 is engaged
within the notch portion 85 and the second protruding band 93
contacts the annular recess 48 of the protrusion 89. In one
configuration, the second protruding band 93 may have an
extension 93A for extending at least partially into the annular
recess 48 in the extended position.

In a further configuration, a first plunger rod 72 and a
second plunger rod 72A, each having corresponding first
protruding bands 91, second protruding bands 93, and
recesses 95 defined therebetween, receive a portion of the
protrusion 89 in the recesses 95. In a further configuration, the
recess 95 of the first plunger rod 72 and the recess of the
second plunger rod 72A form a substantially circular restraint
around the protrusion 89. In still a further configuration, in the
extended position, at least a portion of the depending leg 33 of
the plunger rod 72 and a portion of the depending leg 33 A of
the plungerrod 72A surround the plunger rod engagement 44,
such as protrusion 89, of the stopper 40 and/or adapter 35.

Once the plunger rod 72 and/or pair of plunger rods 72,
72A are engaged with a portion of the stopper 40 and/or
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adapter 35, such as the protrusion 89, the syringe assembly 10
is in the extended position. The protective cover 28 may be
removed from covering the outlet opening 26 of the syringe
barrel 20 in the direction of arrow 54, as shown in FIG. 19.
The plunger rod 72 may then be moved axially as indicated by
arrow 55, as shown in FIG. 20, to advance the plunger rod 72
to move the stopper 40 within the chamber 22 of the syringe
barrel 20 to expel the contents therefrom in a conventional
form. In one embodiment, a medication or drug may be dis-
posed within the chamber 22 of the syringe barrel 20, and the
advancement of the plunger rod 72 may expel the medication
or drug from the syringe assembly 10.

It is to be appreciated that the syringe assembly 10 accord-
ing to the present embodiment is particularly suitable for use
as a pre-filled syringe with the stopper 40 provided at the
second or proximal end 23 of the syringe barrel 20. Alterna-
tively, the plunger assembly 31 could be used to pull the
stopper 40 proximally so as to aspirate an empty syringe
barrel 20. Syringe assembly 10 may be further provided with
a mechanism so as to prevent re-use of the device. For
example, the engagement between plunger rod 72 and the
stopper 40 may be provided by an engagement between
depending legs 33 and adapter 35. This engagement may be a
one-way engagement, in that once depending legs 33 are
locked onto the adapter 35, any attempt to retract the plunger
rod 72 will cause the attachment between depending legs 33
and adapter 35 to detach or otherwise break or shear, thereby
preventing re-use of the device.

It is also to be appreciated that the syringe assembly 10
according to the present embodiment allows for the overall
length of a pre-filled syringe to be minimized for packaging
and storage savings and to reduce storage space in medicine
drawers.

With reference to FIGS. 21-29, a syringe assembly 100
according to a further embodiment of the present invention is
shown. The syringe assembly 100 operates in a manner simi-
lar to the syringe assembly 10 discussed above with reference
to FIGS. 1-20.

Referring to FIGS. 21-29, a syringe assembly, generally
indicated as 100, includes a syringe barrel 120, with a side-
wall 121 extending therebetween having an interior surface
180 and defining an interior chamber 122 of the syringe barrel
120. Syringe barrel 120 may include an outwardly extending
flange 124, as discussed above. The syringe barrel 120 may
also include an outlet opening 126 and may include a gener-
ally tapered luer connection 136. The syringe assembly 100
may also include a protective cover 128 disposed over the
outlet opening 126. The syringe assembly 100 also includes a
stopper 140 disposed within the chamber 122 of the syringe
barrel 120 and including an adapter 135 having a plunger rod
engagement 144, as described above.

With further reference to FIGS. 21-29, the syringe assem-
bly 100 also includes a plunger assembly 130. The plunger
assembly 130 includes a handle portion 132 an elongated
plunger rod 172 depending therefrom, and an adapter engage-
ment 134 is disposed adjacent the distal end 160 of the
plunger rod 172, as similarly described above with reference
to FIGS. 1-20. The plunger rod 172 includes a depending leg
133 connected to the handle portion 132 by a hinge 146. In
one embodiment, the hinge 146 connects the depending leg
133 to the handle portion 132 through connection to an inter-
mediary portion 191. In a further embodiment, the plunger
assembly 130 includes a second plunger rod 172A, as shown
in FIG. 22, including a depending leg 133 A connected to the
handle portion 132 by a hinge 146A. In a further configura-
tion, the hinge 146A connects the depending leg 133 A to the
handle portion 132 through connection to an intermediary
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portion 191A. In a further configuration, the plunger rod 172
and the second plunger rod 172 A are engaged with the handle
portion 132 on substantially opposing sides of the plunger
assembly 130, as shown in FIG. 22.

The plunger assembly 130 may also include a collar mem-
ber 163 depending from the handle portion 132. In one con-
figuration, the collar member 163 includes an arm portion 161
extending substantially parallel to the plunger rod 172 and/or
the second plunger rod 172A in the collapsed position, as
shown in FIGS. 21-24. In a further configuration, the collar
member 163 includes a plurality of arm portions 161 extend-
ing substantially parallel to the plunger rod 172 and/or second
plunger rod 172A in the collapsed position. In the initial
collapsed position, the arm portion 161 may be disposed over
an exterior surface of the syringe barrel 120. The collar mem-
ber 163 may also include a collar member band 162 con-
nected to the arm portion 161 and circumferentially disposed
about the exterior surface of the syringe barrel 120. In one
embodiment, the collar member band 162 may be continuous
about the syringe barrel 120. In another embodiment, the
collar member band 162 extends about a portion of the exte-
rior surface of the syringe barrel 120. In a further embodi-
ment, the plurality of arm portions 161 and the collar member
band 162 define a first window 160 adjacent the plunger rod
172, and a second window 160A adjacent the second plunger
rod 172A.

Referring specifically to FIGS. 21-24, the plunger assem-
bly 130 in the collapsed position may be oriented such that the
plunger rod 172 extends outwardly from first window 160,
and the second plunger rod 172A extends outwardly from the
second window 160A. In this configuration, the collar mem-
ber band 162 is disposed about an external surface of the
syringe barrel 120 adjacent a distal end 174 of the syringe
barrel 120. In a further configuration, an interior surface 187,
as shown in FIG. 24, of the handle portion 132 and a proximal
end 188 of the adapter 135 may include a detent arrangement
for securing the plunger assembly 130 with the adapter 135 in
the collapsed position to prevent inadvertent transition to the
extended position, as shown in FIGS. 25-29.

In this configuration, when the plunger assembly 130 is
transitioned from the collapsed position, as shown in FIGS.
21-24, to the extended position, as shown in FIGS. 25-29, the
hinges 146, 146A deflect into an interior 197 of the collar
member 163 thereby causing the depending legs 133, 133A of
the plungerrods 172, 172 A to transition from a position along
the exterior surface 182 of'the syringe barrel 120 to a position
in which at least a portion of the plunger rods 172, 172A
engage the stopper 140 and/or adapter 135. In this configu-
ration, the plunger rod 172 and the second plunger rod 172A
deflect into the interior 197 of the collar member 163 in the
extended position. In the extended position, the collar mem-
ber 163 is adapted to be disposed over an exterior surface of
the syringe barrel 120, and the plunger rod 172 and second
plunger rod 172 A are adapted to be at least partially disposed
within the chamber 122. The plunger rod 172 and second
plunger rod 172 A also include an engagement with a portion
of the stopper 140 and/or adapter 135, as discussed above
with reference to FIGS. 1-20.

It is also to be appreciated that the syringe assembly 100
according to the present embodiment allows for the overall
length and width of a pre-filled syringe to be minimized for
packaging and storage savings and to reduce storage space in
medicine drawers.

While several embodiments of a syringe assembly that
have a transitionable plunger rod were described in the fore-
going detailed description, those skilled in the art may make
modifications and alterations to these embodiments without
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departing from the scope and spirit of the invention. Accord-
ingly, the foregoing description is intended to be illustrative
rather than restrictive. The invention described hereinabove is
defined by the appended claims and all changes to the inven-
tion that fall within the meaning and the range of equivalency
of'the claims are embraced within their scope.

The invention claimed is:

1. A syringe assembly, comprising:

a syringe barrel having a first end, a second end, and a
sidewall extending therebetween having an exterior sur-
face and an interior surface defining a chamber;

a stopper disposed within the chamber of the syringe bar-
rel; and

a plunger assembly comprising an elongated plunger rod
and a handle portion connected thereto, the plunger rod
comprising a depending leg and at least one hinge con-
necting the depending leg with the handle portion,

wherein the plunger rod is adapted to transition from a
collapsed position, in which the entirety of the plunger
rod is external to the syringe barrel and at least a portion
of the depending leg extends along at least a portion of
the exterior surface of the syringe barrel, to an extended
position in which at least a portion of the depending leg
engages the stopper, and

wherein the at least one hinge maintains the depending leg
substantially parallel to a longitudinal axis of the syringe
barrel in both the collapsed position and the extended
position.

2. The syringe assembly of claim 1, further comprising a

plurality of plunger rods connected to the handle portion.

3. The syringe assembly of claim 2, wherein the plurality of
plunger rods each comprise a depending leg and a hinge
connecting the depending leg to the handle portion.

4. The syringe assembly, of claim 2, wherein the plunger
assembly comprises a first plunger rod comprising a first
depending leg connected to the handle portion by a first hinge,
and a second plunger rod comprising a second depending leg
connected to the handle portion by a second hinge, wherein
the first and second hinges maintain the first and second
depending legs substantially parallel to each other in both the
collapsed and the extended positions.

5. The syringe assembly of claim 1, wherein the stopper
comprises an adapter having a plunger rod engagement for
engaging at least a part of the depending leg in the extended
position.

6. The syringe assembly of claim 1, wherein the plunger
rod includes a distal end having an adapter engagement for
engaging at least a portion of a stopper adapter coupled to the
stopper in the extended position.

7. The syringe assembly of claim 1, wherein the stopper
comprises a stopper adapter having a protrusion, and the
plunger rod defines a recess within a distal end thereof
adapted to receive a portion of the protrusion therein in the
extended position.

8. The syringe assembly of claim 7, further comprising a
second plunger rod defining a second recess within a distal
end thereof adapted to receive a portion of the protrusion
therein in the extended position.

9. The syringe assembly of claim 1, further comprising a
second plunger rod connected to the handle portion, the sec-
ond plunger rod comprising a second depending leg and a
second hinge connecting the second depending leg to the
handle portion, wherein the plunger rod and the second
plunger rod are isolated from each other in the collapsed
position, and the plunger rod and the second plunger rod
engage each other in the extended position.
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10. The syringe assembly of claim 9, wherein the plunger
rod defines a recess therein at a proximal end, and the second
plunger rod defines a recess therein at a proximal end, the
recess defined by the plunger rod and the recess defined by the
second plunger rod surrounding at least a portion of a stopper
adapter coupled to the stopper in the extended position.

11. The syringe assembly of claim 1, further comprising an
outwardly extending flange disposed about a portion of the
exterior surface of the sidewall of the syringe barrel adapted
to receive a portion of the plunger rod therethrough during
transition from the collapsed position to the extended posi-
tion.

12. The syringe assembly of claim 1, further comprising a
collar member extending from the handle portion.

13. The syringe assembly of claim 12, further comprising a
second plunger rod comprising a second depending leg hav-
ing a proximal end and a distal end, and a second hinge
connecting the second depending leg to the handle portion at
the proximal end, wherein the collar member defines a first
window adjacent the plunger rod and a second window adja-
cent the second plunger rod.

14. The syringe assembly of claim 13, wherein the plunger
rod and the second plunger rod are oriented on substantially
opposite sides of the collar member.

15. The syringe assembly of claim 13, wherein the plunger
rod and second plunger rod deflect into the collar member in
the extended position.

16. The syringe assembly of claim 12, wherein the collar
member is adapted to be disposed over the exterior surface of
the syringe barrel and the plunger rod is adapted to be at least
partially disposed within the chamber in the extended posi-
tion.

17. The syringe assembly of claim 1, further comprising a
medication or drug disposed within the chamber of the
syringe barrel.

18. A syringe assembly, comprising:

a syringe barrel having a first end, a second end, and a
sidewall extending therebetween having an exterior sur-
face and an interior surface defining a chamber;

a stopper comprising a stopper adapter having an engage-
ment, the stopper disposed within the chamber of the
syringe barrel; and

a plunger assembly comprising:
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a handle portion;

a first elongated plunger rod comprising a first depend-
ing leg and a first hinge connecting the first depending
leg to the handle portion; and

a second elongated plunger rod comprising a second
depending leg and a second hinge connecting the
second depending leg to the handle portion,

wherein the plunger assembly is adapted to transition from
a collapsed position, in which the entirety of the first
elongated plunger rod and the entirety of the second
elongated plunger rod are located exterior to the syringe
barrel and at least a portion of the first depending leg and
at least a portion of the second depending leg extend
along at least a portion of the exterior surface of the
syringe barrel, to an extended position in which at least
aportion of the first depending leg and at least a portion
ofthe second depending leg surround the engagement of
the stopper.

19. The syringe assembly of claim 18, wherein the first
depending leg defines a first recess therein and the second
depending leg defines a second recess therein, wherein the
engagement is received within the first recess and the second
recess in the extended position.

20. A syringe assembly, comprising:

a syringe barrel having a first end, a second end, and a
sidewall extending therebetween having an exterior sur-
face and an interior surface defining a chamber;

a stopper disposed within the chamber of the syringe bar-
rel; and

a plunger assembly comprising an elongated plunger rod
and a handle portion connected thereto, the plunger rod
comprising a depending leg and at least one hinge con-
necting the depending leg with the handle portion, the
depending leg having an inner surface substantially cor-
responding to the exterior surface of the syringe barrel,

wherein the plunger rod is adapted to transition from a
collapsed position, in which the entirety of the plunger
rod is external to the syringe barrel and at least a portion
of the depending leg extends along at least a portion of
the exterior surface of the syringe barrel, to an extended
position in which at least a portion of the depending leg
engages the stopper.
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